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ABSTRACT  ( tMtw  om  roronm  * Mb  H nmmeooory  mad  Identity  by  block  niARkcr) 

This  report  cites  results  of  a technical  investigation  as  to  the  dam's  ade- 
quacy. The  inspection  and  evaluation  of  the  dam  is  as  prescribed  by  the 
National  Dam  Inspection  Act,  Public  Law  92-367.  The  technical  investigation 
includes  visual  inspection,  review  of  available  design  and  construction  records, 
and  preliminary  structural  and  hydraulic  and  hydrologic  calculations,  as 
applicable.  An  assessment  of  the  dam's  general  condition  is  included  in  the 
report. . 
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Inclosed  Is  the  Phase  I Inspection  Deport  for  I'rslno  Ham  in 
Union  County,  New  Jersey  which  lias  been  prepared  under  authorization  of 
the  Darn  Inspection  Act,  Public  Law  °7  367.  A brief  assessment  of 
the  dam's  condition  Is  plven  In  the  front  of  the  report. 


Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  llrsino  Pam,  a hlph  hazard  potential  structure, 
is  judp.ed  to  be  in  pood  overall  condition.  The  cineryency  spillway  is 
considered  inadequate  since  the  protective  levees  alon-  the  reservoir 
would  be  overt  opped  !>v  33  percent  of  the  Probable  .".'ax  ii  mm  flood  (I'M). 
To  i nsiiio  adequacy  of  these  structures,  the  following  actions,  as  a 
Minimum,  arc  t -coi'mvndod : 


a.  The  actual  c ipacity  of  the  emoiy.oi  . m , ■ i 1 1 v :i\  rltoul  In  dt  ten  ined 
ii  ail;-  aore  precise  and  soph  l s 1 1 call'd  methods  and  procedure  by  a 
•iiiaWfied  prole:,  iional  consul  t ant  . enraged  bv.the  owner.  fhi  ateiv 
should  be  eoi  pletcd  within  six  month  . from  the  date  o f . proval  of  this 
report.  Any  remedial  measurer,  neees-  ai  \ to  insure  the  mliqunc\  of  the 
• ■ t; eney  spillway  and  to  prevent  overt opplnp  ot  the  protective  levees 

ilonp  the  reservoir  should  be  ini  1 1 tied  within  calendar  year  1‘>H0. 

In  t ' n-  interim,  a detailed  ei,,i  rpenev  operation  plan  and  warn  I up  syutei 
should  b<‘  promptly  ileveloped.  Also,  liurinp,  periods  oi  unusually 
heavy  precipitation,  around-the- clod,  survei l lance  should  be  provided. 


i . b'ltiiln  tudw  months  ol  the  date  of  approval  of  this  report  the 
■ lability  of  the  reseivoir's  levees  should  Is-  ascertained  by  nerforrinp 
i a.  Ineerlnp  studies,  invest  Ip. at  Inns  and  analyses,  an  deemed  necessary, 
by  a qua  lit  i cd  proie.sion.il  consultant,  enp.aged  by  the  owner. 
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THIS  PACE  IS  BEST  QUALITY  PRACTICABLE 
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C . Within  six  months  tram  tiio  >1  to  ol  approval  o(  till:,  report,  tin- 
follow  tup.  .let  tons  should  ho  t.t’i-n: 


11)  Remove  the  we  Kir.  oti  the  ails  1e  rovers  to  provide  quid.  aeeess 
to  the  slulre  pates,  lleavv  >lut  \ loils  should  ho  Inst  ill.-,!.  In  lien 
ol  the  weLls,  to  piecludo  vanil.i  1 1 sr  . 


(2)  llstahllsh  .nnl  romlnct  .t  teul.tr  ria  ( nt  onanee  procedure , (nc  hull  lip. 
i r ass-mow  l np,  anil  tree  removal. 


(I)  Istahllsh  anil  ronilnrt  i pci  iodic  i ns  pert  I on  prop  ran’  to  monitor 
t hk’  Various!  conditions  ot  the  ronrtete  eravltv  tout  ml  structure,  the 
earth  lovers  and  all  appurtenant  nurtures.  The  (nspeetton  should  he 
coordinated  hr  tween  the  owner,  the  t'ltv  ol  riiraheth,  and  the  l . S . 

Aiim  lupineer  lHstrlct,  Now  York. 


.1 . Within  twelve  months  of  tho  date  of  approval  of  this  report, 
the  upstream  end  ot  the  reinforced  ronrreto  I l time  should  le  protected 
hv  plarlnp.  suitably  p. railed  riprap  to  prevent  washout  of  the  material 
heh l ml  the  spillway. 


e.  Within  three  yearn  ot  the  date  of  approval  of  this  report,  the 
itotteis  Wane  Ki'KIpe  should  t».-  raised  as  is  rcco:  -’ended  In  the  deslp.n 
documents  fin  tin-  ' 11:  iheth  Klvei  flood  (ontiol  l’io|f>it. 


A re  " k’t  the  report  Is  hi- 1 up  I urn  I shed  to  J.i  . I'li  I i'.  I'ofmiii,  New 
•Ikisk'v  I'cp.u  incut  ot  Vnv  I ronr.  out  o 1 I’-ote  I Ion,  the  ih  s I ; n.t  id  . tato 
I'lli.v  eontael  ioi  tills  prnpi.in.  Within  live  d.tvs  i'l  the  .late  of  this 
letter,  a copy  '.ill  also  he  sent  to  i \ m i ; • i • • an  Vatthew  Klnal.K  of 
the  hucltll  District.  lauler  the  pnvl  lout.  of  the  I i eislom  of 
1 a I ol  i.ial  ik>i\  Art  , the  Inspection  1 1 port  Ull  1 suhloet  to  rele.e.i 
hv  this  i*ft"  lee,  upon  i. quest,  f l\ , ..os  .ittci  i a.  date  o!  this 
letter. 


Additional  copier,  ol  this  report  root  In-  oht  allied  iro.ii  the  National 
'le, -hull'll  Iulkirri.it  1 ini  her  v lees  ('.'ll!')  , hpr  liiyf  ir  hi , Vltpliila  '.Viol 
at  a re  ison.u  le  rest.  l'leaso  alK-  i.oi  t > - I'  \v.''s  tier  the  il.ite  of 
t . I ..  letter  f.i  .71!'  t o have  , o|  I s o l ilia  i , port  a v.  I 1 . 1 I . . 
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I'onorjiMe  nron.lnn  T.  Hvnic 


An  if.  port  ant  aspect  ol  the  Ham  Safety  I'rop.r.im  will  ho  the  implementation 
of  tl»e  roconmendiil  Iona  made  aa  a ioniiIi  ol  Hie  Inspection.  Wo  accordingly 
i eipiest  th.it  we  bo  a.lv  I sod  o(  pi  opo*n.i  ic  t I on;;  l d.en  by  the  State  to 
implement  onr  rei-ommoiulat  1 ons  . 
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ror.rs  nr  rvcirim::’  v;  :rr*:i  *-  or  ? cnr\  o*:r 

This  dam  was  Inspected  on  31  'lav  V'.'p  hy  Filbert  Associates,  Inc,, 
under  contract  to  the  T.S.  Ait  v linlcci  I'  istriet,  I’h!  lade  1 pliia  , in 
..ccorJanee  with  the  National  1'ar  In- sect  ion  Act,  Public  hu1  92-3A7. 

I'rsino  Pam,  a !ii  -,h  ha/.nrd  potential  tincture,  is  judged  to  ho  in 
good  overall  condition.  The  emergency  spillway  is  considered  inadequate 
since  the  protective  levees  alone  i hi  reservoir  would  he  overtopped  by 
11  percent  of  the  Probable  Ma\lr  u.  Hood  (PMP)  . To  Insure  adequacy 
oi  these  structures,  the  followup-,  actions,  as  a minimum,  are  recommended : 

a.  Til.  actual  capacity  of  the  emergency  spillway  should  he  determined 
using  '..ore  precise  and  sophisticated  methods  and  procedures  hv  a 
. nail  fled  professional  consultant,  encaped  hy  the  owner.  This  study 
should  l>e  completed  within  six  months  from  the  date  of  approval  of  this 
report.  Any  remedial  measures  necessary  to  Insure  the  adequacy  of  the 
emergency  spillway  and  to  prevent  overtopping  of  the  protective  levees 
. lent;  the  reservoir  should  be  initiated  within  calendar  year  10 80 . 

In  the  interim,  a detailed  enerp.enry  operation  plan  and  warninp  system 
.should  be  promptly  developed.  Also,  during  periods  of  unusually 
heavy  precipitation,  around- the- c 1 ock  surveillance  should  ho  provided. 

h.  Within  twelve  months  ol  t lie  .’ate  of  approval  of  this  report  the 
stability  of  the  reservoir's  levees  should  be  ascertained  bv  performing 
cup  ineorinp,  studies,  iuvestip.it  ten:  and.  analyses,  a deemed  neccssarv, 
by  a qualified  professional  consultant  , enp.iped  l-v  the  ovner. 

c.  Within  ix  months  from  the  date  of  approval  of  this  report,  the 
following  actions  should  he  talent 

(11  Remove  the  welds  on  the  - anhole  covers  to  provide  quid  access 
to  the  sluice  pates.  heavy  duty  1ml s should  Ic  Installed,  In  lieu 
of  t!k-  wolds,  to  proi  1 mio  vand.i  1 I i . 

(2)  r.stablisli  and  conduct  a ii-.-ulai  maintenance  procedure,  tncludinp 
p i .tss'imiwi  np  and  t tee  --removal  . 

(1)  lstahlish  and  conduct  a is  i I ed i c inspection  propram  to  monitor 
the  various  conditions  of  the  connete  p.ravitv  control  structure,  the 
earth  levees  and  all  appurtenant  structures.  The  inspection  should  bo 
coordinated  between  the  owner,  the  t'ltv  of  Flizabeth,  and  the  I’.?. 

Army  Inpineer  Pistrlct,  New  Void  . 

d.  Within  tv.  Ivo  months  e>f  the  date  of  approval  of  this  report, 
thi  upstream  end  of  the  reinforced  concrete  flume  should  he  protected 
by  placing  suitably  prided  riprap  to  prevent  washout  of  the  material 

1 eli  1 nd  t lie  sp  I 1 lv.o  . 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State : 

County: 

USGS  Quadrangle  Sheet: 
Coordinates : 

Stream: 

Date  of  Inspection: 


Ursino  Dam 
New  Jersey 
Union 

Elizabeth,  N. J. . N.Y. 

N 40°-40' -30.4”  LAT. , W 
Elizabeth  River 
May  31,  1978 


7-»°-13'-21.5"  LONG. 


ASSESSMENT  OF  GENERAL  CONDITION 


The  results  of  this  inspection  indicate  that  this  concrete  gravity  control 
structure  is  generally  in  good  condition  as  defined  in  Appendix  H.  It  is 
part  of  the  Elizabeth  Flood  Control  Project.  There  are  some  minor  cracks 
along  the  vertical  joints  of  the  wing  walls. 

The  emergency  spillway  (concrete  gravity  control  structure)  is  inadequate 
under  the  screening  criteria  established  by  the  U.S.  Army  Corps  of  Engineers 
for  this  project  because  the  protective  levees  along  the  reservoir  shore 
will  be  overtopped  by  approximately  33  percent  of  the  probable  maximum  flood 
IPMF). 


Prolonged  high  water  against  the  levees  may  create  hazardous  conditions  due 
to  the  presence  ot  weak  foundation  material  beneath  portions  of  the  earth 
levees;  additional  studies  of  the  static  stability  of  the  levees  are  necessary. 

The  following  recommendations  are  made  for  the  owner's  consideration: 


1.  Obtain  and  review  the  Corps  of  Engineers'  General  Design  Memorandum  to 

determine  the  necessity  of  retaining  the  service  of  a qualified  consultant 
to  perform  a stability  analysis  and  performing  additional  subsurface 
investigation  for  the  earth  levees,  in  the  near  future. 


2.  Establish  and  conduct  a semiannual  inspection  program  to  monitor  the 
various  conditions  of  the  concrete  gravity  control  structure,  the  earth 
levees  and  all  appurtenant  structures.  The  inspection  program  should 
be  established  soon  and  coordinated  between  the  Owner;  the  City  of 
Elizabeth;  and  the  U.S.  Army  Corps  of  Engineers,  New  York  District. 

3.  Establish  and  conduct  a regular  maintainance  procedure,  including 
grass-mowing  and  tree-removal,  preceding  the  inspection  work.  The 
maintenance  procedure  should  be  established  soon. 


U. 


Protect  the  upstream  end  of  the  reinforced  concrete  flume  by  using 
riprap  to  prevent  washout  of  material  behind  the  spillway.  This  work 
should  be  performed  in  the  near  future. 


5. 


rh^  plotters  Lane*  Bruise  should  b«*  raised  in  the  future.  (As  part  of 
the  downstream  t lood  protection  plan,  this  bridge  is  slated  to  be 
raised  by  1181 . ) 


) 


The  manholes  giving  access  to  the  drainage  structures  should 
welds  on  the  covers  removed,  and  heavy  duty  locks  installed 
quick  access  to  the  sluice  gates. 


have  the 
to  provide 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  Ursino  ID  # 00387 


1.0  PROJECT  INFORMATION 

1 . 1 GENERAL 

1.1.1  Authority:  Public  Law  92-367,  8 August  1972,  authorized  the 

Secretary  of  the  Army,  through  the  U.S.  Corps  of  Engineers  to  initiate  a 

national  program  of  safety  inspections  of  non-Federal  dams  throughout  the 
United  States.  Gilbert  Associates,  Inc.  has  entered  into  Contract 

No.  DACW61-78-C-01 14  with  the  Philadelphia  Office  of  the  U.S.  Army  Corps  of 
Engineers  to  inspect  this  dam,  Gilbert  Work  Order  06-7249-050. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a Phase  I 
inspection  according  to  the  U.S.  Army  Corps  of  Engineers'  Recommended 
Guidelines  for  Safety  Inspection  of  Dams  (Reference  1)  and  the  terms  of  the 
contract  between  the  U.S.  Corps  of  Engineers  and  Gilbert  Associates,  Inc. 

The  objectives  are  to  expeditiously  identify  those  dams  which  pose  an  immediate 
threat  to  human  life  or  property,  gather  information  for  this  report,  and 
recommend  future  studies  and/or  obvious  remedial  actions  where  they  are 
indicated  by  the  inspection. 

1.2  PROJECT  DESCRIPTION 

1.2.1  Dam  and  Appurtenances : The  Ursino  Dam  is  a 104.5  foot  long  mass 
concrete  gravity  control  structure  with  a maximum  height  of  13.33  feet.  Its 
spillway  section  is  composed  of  two  drops,  the  upper  drop  which  is  a vertical 
drop  5 feet  high  and  the  lower  drop  which  is  curvilinear  and  7.83  feet  high. 

At  the  end  of  the  spillway  section  between  the  dam  and  the  left  abutment 
there  is  a rectangular  concrete  flume  14.92  feet  wide  and  with  a maximum 
wall  height  of  20.2  feet  through  which  the  normal  flows  of  the  Elizabeth 
River  pass.  The  downstream  features  include  a concrete  stilling  basin  and  a 
transition  section  that  reduces  the  width  of  the  stilling  basin  from  about 
120  feet  to  40  feet.  This  reduction  is  the  end  of  the  existing  portion  of 
the  flood  control  structure.  Immediately  after  the  reduction  there  is  a 
small  two-arch  road  bridge  at  a low  elevation.  A USGS  gaging  station  is 
located  on  the  east  abutment  of  the  dam  and  flume. 

1.2.2  Location:  The  Ursino  flood  control  structure  is  located  on  the 
Elizabeth  River,  just  north  of  Trotters  Lane  Bridge,  about  800  feet  west  of 
Route  82  in  the  city  of  Elizabeth  and  3 miles  northwest  of  Newark  Bay,  Union 
County,  New  Jersey.  The  location  map  is  shown  in  Figure  1 and  the  geologic 
map  is  attached  in  Appendix  F. 

1.2.3  Size  Classification:  The  dam  is  classified  as  a small  structure 
because  of  its  potential  for  impoundment  of  flood  waters  (530  acre-feet),  in 
accordance  with  Section  2.1.1  of  Reference  1.  Note:  530  acre-feet  is  the 
capacity  to  the  top  of  the  levees. 


1 • 2 . •*  Hazard  Classification:  The  dam  is  located  upstream  of  a densely 
populated  valley  and  flood  palm  area,  which  includes  several  towns.  The 
dam  is  classified  as  a high  hazard  potential  based  on  the  requi rement s ot 
Section  2.1.2  ot  Reference  l;  this  classification  was  verified  in  the  field 
inpsection,  by  observation  of  populated  conditions  downstream  of  the  dam. 

1.2.5  Ownership : The  1973  modifications  to  the  dam  as  required  by  the 
Elizabeth  River  Flood  Control  Project  were  designed  by  the  U.S.  Army  Corps 
ot  Engineers,  and  constructed  under  their  supervision.  The  dam  has  been 
turned  over  to  the  Union  County  Park  Commission,  which  now  owns  the  dam. 

The  Chief  Engineer  for  the  Union  County  Park  Commission  is  Mr.  Michael  Serra. 

The  address  is:  P.0.  Box  275,  Elizabeth,  New  Jersey.  The  dam  is  maintained 
by  the  city  of  Elizabeth;  the  Chief  Engineer  tor  the  city  is  Mr.  Victor  V nagra. 

1.2.0  Purpose  of  Dam:  The  Ursino  Dam  is  part  of  "The  Elizabeth  River 
Basin  Flood  Control  Project".  This  comprehensive  tlooil  control  plan,  under 
the  auspices  ot  the  Corps  of  Engineers,  New  York  District,  extends  from 
Route  22  m the  north  to  Arthur  Kill  in  the  southeast.  The  section  from 
Ursino  Dam  to  Arthur  Kill  remains  to  be  completed.  The  Ursino  detention 
basin  is  one  of  three  flood  detention  basins  on  the  Elizabeth  River.  The 
other  two  are  the  Route  22  Detention  Basin  and  the  Salem  Pond  Detention 
Basin.  The  purpose  of  Ursino  Dam  is  to  attenuate  the  peak  flows  during 
floods,  store  flood  water,  and  release  it  slowly  (without  gates')  so  that 
downstream  areas  are  not  flooded.  The  other  two  dams,  when  constructed 
would  affect  the  hydrologic  characteristics  of  the  Ursino  Dam  impoundment 
but  such  effects  were  not  studied  m this  inspection  as  these  effects  are 
beyond  the  scope  of  the  work  reported  herein. 

1.2.7  Design  and  Construction  History : According  to  data  received  from 
the  New  Jersey  Department  ot  Euv i ronmenta l Protection  (NJDEP),  the  F.  1 1 zabethl own 
Water  Company,  Consolidated  operated  a water  treatment  facility  at  the  North 
Avenue  Reservoir  located  between  North  Avenue  and  Trotters  Lane  from  about 
1914  to  1927.  In  1927,  the  impounding  dam  was  a 4-1/2-foot  wide  structure 
with  a crest  elevation  of  22.53  feet  and  an  outlet  structure  on  the  east  end 
of  the  dam.  That  summer  produced  two  floods  which  passed  3 feet  of  water 
over  the  dam  with  the  blowoff  gates  wide  open,  overtopped  the  west  embankment, 
and  flooded  the  Trotters  Lane  Bridge,  located  immediately  downstream  of  the 
dam,  and  required  repairs  to  the  embankment. 

Late  in  1927  the  Ambursen  Construction  Company  of  New  York  City  modified  the 
dam  so  it  would  impound  water  to  a maximum  depth  of  lt>  feet,  with  a surface 
area  of  10  acres.  The  river  channel  opening  was  increased  from  78  sq.  ft. 
to  150  sq.  ft.  The  structure  consisted  of  an  ogee  spillway  section  with 
four  automatic  crest  gates  and  a 10-foot  high  by  15-foot  wide  vertical 
sluice  gate  m the  flume  section  at  the  east  end  of  the  dam.  A walkway 
connected  both  dam  abutments. 


About  the  middle  of  1965,  the  Elizabethtown  Water  Company,  Consolidated 
turned  over  the  Ursino  Dam  on  the  Elizabeth  River  to  the  Union  County  Park 
Commission 

In  June  1968,  the  dam  was  inspected  by  the  Union  County  Park  Commission  at 
the  request  of  the  State  of  New  Jersey,  Department  of  Conservation  and 
Economic  Development  (see  Appendix  E). 

During  1973  the  modifications  to  the  dam,  as  required  by  the  Elizabeth  River 
Flood  Control  Project,  were  completed  as  described  within  this  report. 

1.2.8  Normal  Operation  Procedure:  There  are  no  operational  procedures 
associated  with  this  flood  control  structure.  The  structure  will  regulate 
the  magnitude  of  incoming  floods  because  under  average  flow  in  the  Elizabeth 
River  the  reservoir  is  empty  and  can  store  a part  of  the  incoming  flood. 
There  are  no  control  gates  at  the  structure  and,  therefore,  the  regulation 
of  the  flood  is  dictated  by  the  dimensions  of  the  structure. 

1 . 3 PERTINENT  DATA 

1.3.1  Drainage  Area:  16.9  square  miles 

1.3.2  Discharge  at  Damsite  (cfs): 

Maximum  Known  Flood  at  Dam  Site:  4110  (August  28,  1971) 

Warm  Water  Outlet  at  Pool  Elevation:  Not  Applicable 

Diversion  Tunnel  Low  Pool  Outlet  at  Pool  Elevation:  Not  Applicable 

Diversion  Tunnel  Outlet  at  Pool  Elevation:  Not  Applicable 

Gated  Spillway  Capacity  at  Pool  Elevation:  Not  Applicable 

Gated  Spillway  Capacity  at  Maximum  Pool  Elevation:  Not  Applicable 

Ungated  Spillway  Capacity  at  Maximum  Pool  Elevation:  Not  Applicable 

Total  Spillway  Capacity  at  Maximum  Pool  Elevation:  11,510  (Top  of  Levee) 

1.3.3  Elevation:  (Feet  above  MSL) 

Top  of  Dam:  22.3  (Top  of  Concrete  Control  Structure),  31.0  (.Top  of  Levee) 
Maximum  Pool-Design  Surcharge:  33.2  (PMF) 

Full  Flood  Control  Pool:  31.0 
Recreation  Pool:  Not  Applicable 

Spillway  Crest:  22.3  (Top  of  Concrete  Control  Structure) 

12.0  (Invert  of  Concrete  Flume) 

Upstream  Portal  Invert  Diversion  Tunnel:  Not  Applicable 
Downstream  Portal  Invert  Diversion  Tunnel:  Not  Applicable 
Streambed  at  Centerline  of  Dam:  8.97  (Top  of  Concrete  Slab  in  Stilling 
Bas in) 

Maximum  Tailwater:  Unknown  (Available  downstream  rating  curve  limited  to 
6,000  cfs;  see  Appendix  D) 


1.3.4  Rese rvoir : 

Length  of  Maximum  Pool:  b,000  feet  (Estimated) 

Length  of  Recreation  Pool:  Not  Applicable 

Length  of  Flood  Control  Pool:  5,500  feet  (Estimated) 

1.3.5  Storage  (Acre-Feet) : 

Recreation  Pool:  Not  Applicable 
Flood  Control  Pool:  530  (Top  of  Levee) 

Spillway  Design  Flood  (SDF)  Surcharge:  b80 
Top  of  Dam:  530 

1.3.6  Reservoir  Surface  (Acres) : 

Top  of  Dam:  bO  (Estimated) 

Maximum  Pool:  65  (Estimated) 

Flood-Control  Pool:  60  (Estimated) 

Recreation  Pool:  Not  Applicable 

Spillway  Crest:  (Top  of  Concrete  Control  Structure)  30  (Estimated) 


1.3.7  Dam: 


Type: 

Concrete  Gravity  Control 

Length: 

Structure  and  Emergency 
Spillway 

104.5  feet 

Height : 

13.33  feet 

Top  Width: 

7.75  feet  at  Elevation  22 

Side  Slopes: 

Vertical,  and 

Zoning: 

0.9  Horizontal :1  Vertical 
Not  Applicable 

Impervious 

Core 

Not  Applicable 

Cutoff: 

None 

Grout  Curtain: 

None 

Earthfill  Levee 


Left:  848  feet 
Right:  1,104  feet 
12  feet  (maximum  above 
original  grade) 

8 feet 

2-1/2  Horizontal :1  Vertical 

Imperious  core  8'  wide 
w/compacted  embankment 
material  on  either  side 

Compacted  impervious  fill 
8 feet  wide  for  the  height 
of  the  levee  (see  Figure  b) 
Cutoff  trench  5 to  b feet 
deep  below  the  impervious  core 
None 


1.3.8  Diversion  and  Regulating  Tunnel : 

Type:  Not  Applicable 

Length:  Not  Applicable 

Closure:  Not  Applicable 

Access:  Not  Applicable 

Regulating  Facilities:  Not  Applicable 


I 


i 


1.3.9  Spillway : 
Type : 

Length  of  Weir,  feet: 
Crest  Elevation,  feet: 
Gates : 

Upstream  Channel: 
Downstream  Channel: 


Emergency 

Concrete  Ogee  Spillway 
104.5 
22.3 
None 

Elizabeth  River 


Normal 

Rectangular  Concrete  Flume 
14.9 
12.0 
None 

Elizabeth  River 


Concrete  slab  with  width  ranging  from  120  feet  just 
downstream  of  the  dam  to  40  feet  at  Trotters  Lane 
Bridge. 
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2.0 


ENGINEERING  DATA 


2.1  DESIGN 

The  latest  dam  modifications  were  designed  in  1973  by  the  New  York  District 
Office  of  the  U.S.  Army  Corps  of  Engineers  as  part  of  the  Elizabeth  River 
Flood  Control  Project.  Relevant  record  drawings  of  this  work  are  on  file  at 
the  above  District  Office.  The  General  Design  Memorandum  and  stability 
calculations  for  the  newly  constructed  items  such  as  levees,  retaining 
walls,  and  the  modified  concrete  control  structure  were  requested  from  the 
Corps  of  Engineers,  New  York  District  Office,  but  were  not  provided  for 
review  in  this  inspection. 

2.2  CONSTRUCTION 

On  the  right  hank  a new  concrete  abutment  was  constructed  perpendicular  to 
the  dam  crest.  (The  horizontal  crest  gates,  vertical  gate,  and  walkway  were 
eliminated.)  On  the  left  bank,  a new  concrete  wall  was  constructed  as  part 
of  the  protection  works  extending  to  the  existing  sluiceway  wall.  The 
sluiceway  wall  was  capped  and  a new  wing  wall  was  constructed  upstream  of 
the  sluiceway  wall.  The  emergency  spillway  itself  was  resurfaced  and  extended 
upstream.  The  entire  floor  area  of  the  stilling  basin  between  the  curved 
walls  was  paved  with  reinforced  concrete.  This  work,  including  construction 
of  the  north  and  south  levees,  was  completed  late  in  1973  under  the  supervision 
of  the  Corps  of  Engineers,  New  York  District  (See  attached  Figures). 

2.3  OPERATION 

There  are  no  operational  procedures  for  this  structure.  According  to 

information  provided  by  the  Corps  of  Engineers,  and  the  City  Engineer  of 
Elizabeth,  the  sluice  gates  on  the  drainage  structures  upstream  of  the  dam 
(see  Figure  2)  are  operational.  The  gates  are  maintained  in  the  open  position, 
allowing  stormwater  from  the  projected  areas  to  drain  into  the  basin.  The 
gates  will  be  closed  only  if  the  automatic  drainage  gates  on  the  outlet 
structures  are  inoperable  (struck  in  open  position)  and  there  is  a high 
stage  in  the  river  above  Ursino  Dam.  In  this  case,  the  sluice  gates  will  be 
closed  to  prevent  flow  from  backing  into  the  protected  areas  behind  the 
levees . 

2.4  EVALUATION 

2.4.1  Availability:  Very  limited  foundation  exploration  data  was  available 

design  and  construction  data  were  not  available.  Structural  and  hydraulic 
design  calculations  were  not  available  for  any  of  the  work  performed  on  this 
dam  since  1927. 


2.4.2  Adequacy:  The  available  record  drawings,  supplemented  by  field 
data  gathered  on  this  inspection,  appear  adequate  for  this  Phase  1 safety 
inspection . 

2.4.3  Validity:  Based  on  the  visual  inspection,  the  record  drawings 
appear  to  be  consistent  with  existing  structures. 


3 . 0 VISUAL  INSPECTION 

3.1  FINDINGS 

3.1.1  General : The  visual  inspection  of  the  Ursino  flood  control  structure 

and  ancillary  structures  indicated  they  were  generally  in  good  condition. 

There  was  no  impounded  water  behind  the  dam.  The  only  water  visible  was  in 
the  Elizabeth  River  which  flows  past  the  dam. 

3.1.2  Concrete  Gravity  Control  Structure  and  Emergency  Spillway:  The 

dam  modification  was  completed  in  1973.  The  reinforced  concrete  flume, 
walls,  and  the  concrete  gravity  control  structure  generally  appear  to  be  in 
good  condition.  There  3re  some  minor  surface  cracks  along  construction 
joints  of  the  concrete  wing  wails  (See  photographs  in  Appendix  C) . 

3.1.3  Earth  Levees:  The  dense  and  long  grass  cover  which  existed  at  the 
time  of  the  inspection  precluded  a detailed  visual  examination  of  the  levees. 
Observations  that  could  be  made  of  the  levee  surface  showed  no  critical 
signs  of  distress.  Minor  surface  sloughing  and  erosion  occurred  in  a barren 
area  of  the  left  levee  closely  adjacent  to  the  new  USGS  gaging  station.  All 
visible  drainage  structures,  including  the  drop  inlet,  outlet  structure, 
perimeter  drain  ditch,  and  storm  drainage  box  culvert,  appeared  to  be  in 

good  repair.  The  condition  of  the  manual  sluice  gJtes  could  not  be  determined 
because  the  entrances  to  the  structures  had  been  welded  shut  to  preclude 
vandalism.  According  to  the  City  Engineer  the  entire  manhole  assembly  can 
be  removed  to  gain  entry  to  the  structure;  otherwise  entry  is  prevented  by 
the  welding. 

3.1.4  Appurtenant  Structures:  The  stilling  basin  downstream  of  the  dam 
had  about  1 to  1-1/2  feet  of  water  in  it;  consequently,  the  floor  could  not 
be  inspected  and  assessed.  Considerable  silt  buildup  was  visible  in  the 
center  of  the  stilling  basin.  The  right  abutment  wall  has  a 36-inch  pipe 
with  a recessed  flap  gate;  also  a box  culvert  with  a 5-foot  by  20-foot 
opening  exits  at  the  end  of  the  right  wall  (see  Appendix  Cl.  A USGS  gaging 
station  is  located  on  the  left  levee  45  feet  above  the  dam. 

3.1.5  Reservoir  Area:  The  reservoir  area  extends  upstream  from  the  dam 
past  the  North  Avenue  Bridge.  The  entire  area  is  nearly  level  with  the 
spillway  of  the  concrete  gravity  control  structure,  except  for  the  channel 
of  the  Elizabeth  River.  The  north  and  south  levees  as  shown  on  Figure  2 are 
approximately  8 feet  higher  than  the  crest  of  the  spillway.  The  entire 
flood  plain  is  densely  vegetated;  the  crests  of  the  levees  and  the  areas 
along  the  left  channel  walls  are  bare  because  of  unauthorized  entry  by  "dirt 
bike  riders"  according  to  Mr.  Vinagra,  Elizabeth  City  Engineer.  The  channel 
of  the  Elizabeth  River  is  approximately  10  feet  lower  than  the  dam  crest, 
and  8 to  10  feet  lower  than  the  major  part  of  the  detention  basin  topography. 
Upstream  of  the  reinforced  concrete  flume,  there  is  excessive  scouring  of 
the  soil  on  the  side  of  the  emergency  spillway  which  should  be  protected  by 
riprap.  (See  photograph  in  Appendix  C). 


3.1.0  Downstream  Channel:  The  downstream  channel  of  the  Elizabeth  River 
below  the  Trotters  Lane  Bridge  is  protected  with  rock  riprap  with  some 
vegetation  growing  between  the  rocks.  The  downstream  flood  control  project, 
when  completed,  will  feature  a concrete  channel  from  Ursino  Dam  to  L'.S. 

Route  1 (approximately  1-1/4  miles)  becoming  levees  and  floodwalls  to  Arthur 
Kill  tapproximately  1-1/2  miles). 

3.2  EVALUATION 

Judging  from  the  visual  inspection,  the  concrete  gravity  control  structure 
dam,  and  the  earth  levees  appeared  to  be  generally  in  good  condition.  Minor 
surface  cracks  along  the  construction  joints  of  the  wing  walls  and  a partially 
failed  riprap  slope  near  the  upstream  right  side  of  the  flume  wall  need  to 
be  observed  periodically  to  detect  any  future  deterioration  and  possible 
eventual  need  for  repair. 

The  stilling  basin  and  reservoir  area  adjacent  to  the  dam  appeared  to  be 
stable  and  in  good  condition  at  the  time  of  the  inspection.  The  long  overgrown 
grass  on  the  levees  should  be  mowed  periodically  to  permit  inspection. 

3 . 3 ATTENDEES 

Union  County  Park  Commission 
Michael  Serra 
K.  Knutsen 

City  of  Elizabeth 
Victor  Vinagra 
Frank  Cyron 
Frank  Me  illy 

Cilbert  Associates,  Inc. 

Rudy  P.  Visser 
Rudolph  J.  Wahanik 
Fine  T.  Hsu 


OPERATIONAL  PROCEDURES 


PROCEDURES 


There  are  no  operational  procedures  associated  with  the  flood  control  structure. 
The  operational  procedures  for  drainage  structures  76,  78,  79,  and  60  installed 
upstream  of  the  dam  should  consist  of  closing  the  manual  sluice  gates  whenever 
the  automatic  drainage  gates  on  the  aforementioned  structures  are  inoperable 
when  the  water  level  behind  the  dam  is  in  high  stage.  However,  this  is  not 
the  case;  the  manually  operated  sluice  gates  are  kept  in  the  open  position 
and  only  the  automatic  drainage  gates  on  the  outlet  structures  keep  river 
water  from  flooding  the  city  areas  adjacent  to  the  structure. 

4.2  MAINTENANCE  OF  DAM 

The  dam  is  maintained  by  the  city  of  Elizabeth's  Department  of  Public  Works. 

Mr.  Victor  Vinagra,  City  Engineer,  explained  that  the  lack  of  vegetation 
along  the  crests  of  the  levees  and  the  slope  near  the  USGS  gaging  station 
was  due  to  unauthorized  entry  of  motorcyclists.  Fences  erected  by  the  city 
are  constantly  breached. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


According  to  Mr.  Vinagra,  the  manholes  providing  entry  into  drainage 
structures  76,  78,  and  8u  which  house  the  15- , 24-,  and  36-inch  sluice  gates 
have  been  welded  shut  to  prevent  vandalism,  but  the  entire  manhole  casting 
can  be  removed  to  gain  entry  to  the  structure. 

4.4  EVALUATION 

The  maintenance  procedures  for  this  structure  are  inadequate  in  that  the 
grass  needed  mowing,  concrete  cracks  needed  repairing,  riprap  protection  was 
lacking  (.paragraph  3.1.5"),  and  fencing  which  was  destroyed  has  not  been 
replaced.  The  welded  access  covers  should  be  opened,  and  secured  with  heavy 
duty  locks. 
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5.1 


HYDRAULIC/ HYDROLOGIC  DESIGN 
DESIGN  DATA 


Microfilmed  data  including  plans  of  the  dam  as  it  was  in  1927  are  on  file 
with  the  New  Jersey  Department  of  Environmental  Protection  Agency, 
Application  j/117,  dated  September  29,  1927.  Some  hydrologic  data  were 
received  from  the  New  York  District  Office  of  the  U.S.  Army  Corps  of 
Engineers  pertaining  to  the  "Elizabeth  Flood  Control  Project,"  the 
downstream  portion  of  which  will  be  completed  in  1981-1982. 

5.2  EXPERIENCE  DATA 


According  to  data  received,  the  maximum  discharge  of  record  is  4,110  cfs 
during  the  August  28,  1971  flood,  with  a maximum  gage  height  of  18.7  feet. 

In  1927  the  summer  produced  two  floods  which  passed  3 feet  of  water  over  the 
spillway  (elevation  22.58)  with  the  blowoff  gates  wide  open,  overtopped  the 
west  embankment,  and  flooded  Trotters  Lane  Bridge.  (From  microfilm  data). 

5-3  VISUAL  OBSERVATIONS 

The  area  upstream  of  the  dam  is  nearly  level  with  the  crest  of  the  dam,  and 
about  8 to  10  feet  higher  than  the  channel  of  the  Elizabeth  River.  The 
detention  basin  between  the  levees  is  heavily  overgrown  with  weeds  and  an 
occasional  tree. 

The  stilling  basin  has  some  accumulation  of  silt  to  a depth  of  1.0  to 
1.5  feet. 


5.4  OVERTOPPING  POTENTIAL 

The  PMF  and  fractions  of  the  PMF  were  developed  for  the  Lake  Ursino  drainage 
basin  for  existing  hydrologic  conditions  and  routed  through  the  reservoir. 
Backup  calculations  are  included  in  Appendix  D and  Table  5-1  summarizes  the 
results.  The  PMF  overtops  the  earthen  levee  by  about  2.5  feet  at  the  peak 
water  surface  elevations  and  the  one-half  PMF  overtops  it  by  about  1.0  feet. 
Interpolation  indicates  that  approximately  33  percent  of  the  PMF  raises  the 
water  surface  to  the  top  of  the  levee  at  elevation  31.0. 


Table  5-1  LAKE  URSINO  FLOOD  ROUTING 


f 


Inflow  Peak  Outflow  Peak  Elevation  Peak 

Percent  PMF (cfs) (cfs) (ft,  MSP 

20  7,070  6,920  27.9 

25  8,840  8,660  29.2 
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30 

10,b00 

10,400 

30.3 

35 

12,400 

12,300 

31.1 

40 

14,100 

14,600 

31.4 

45 

15,900 

lb ,600 

31.6 

50 

17,700 

17,900 

31.  S 

100 

35,400 

36,000 

33.2 

The  PMF  development  and  routing,  as  well  as  all  percentages,  were  calculated, 
without  regard  to  upstream  storage  structures.  These  structures  (Route  22 
and  Salem  Pond  Detention  Basins)  are  probably  not  large  enough  to  have  any 
substantial  impact  upon  the  PMF  hydrograph  but  such  an  analysis  is  beyond 
the  scope  of  this  inspection. 

Overtopping  of  the  levees  will  increase  the  possibility  of  loss  of  life  and 
property  damage. 

5.5  RESERVOIR  DRAWDOWN 

Ursino  Lake  does  not  impound  any  water  during  normal  conditions  because  it 
is  only  for  flood  control  purposes.  Water  is  impounded  from  the  upstream 
watershed  only  during  floods. 
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0 • 0 DAM  STABILITY 

o.l  EVALUATION  OF  STRUCTURAL  STABILITY 

o.l.l  Visual  Observations:  The  concrete  gravity  control  structure  and 
earth  levees  appear  to  have  been  stable  under  the  past  operating  conditions. 
There  is  no  structural  cracking  or  signs  o£  movement  at  the  base  of  the 
concrete  gravity  control  structure.  The  earth  slopes  of  the  levees  appear 
to  be  in  good  condition  without  s.gns  of  movement,  failure,  or  detrimental 
seepage.  Scouring  and  erosion  on  the  steep  channel  sides  in  the  detention 
basin  area  is  noticeable  and  can  be  seen  in  Appendix  C.  There  is  no  riprap 
on  the  river  side  of  the  earth  levees  to  protect  against  erosion. 

o.l. C Design  and  Construction  Data:  The  design  data  available  to  Gilbert 
Associates  inspection  personnel  consist  of  microfilmed  construction  drawings 
of  September  1927,  and  record  drawings  of  the  latest  construction.  This 
latest  work  was  designed  by  and  constructed  under  supervision  of  the  U.S. 

Army  Corps  of  Engineers,  New  York  District,  m 1973.  (.The  Corps'  General 
Design  Memorandum  for  the  project  was  not  made  available  for  review.) 

The  concrete  gravity  control  structure,  the  concrete  flume,  and  walls  were 
founded  directly  on  red  shale  strata  according  to  the  design  drawings.  The 
quality  of  the  bedrock  is  generally  fair  (average  core  recovery  is  only  ’0*) 
as  indicated  by  a few  test  borings  in  the  vicinity  of  the  dam. 

The  foundation  soils  beneath  the  earth  levees  are  mainly  loose  to  medium 
compact  brown  silty  sand  (SM)  and  brown  silt  (ML),  with  some  upper  layers  of 
organic  silt  and  miscellaneous  fills.  As  shown  in  the  design  cross  sections, 
some  unstable  foundation  soils,  i.e.  very  loose  organic  silt  material  as 
revealed  by  the  test  borings,  were  not  removed  from  the  foundation  area, 
which  may  adversely  influence  the  stability  of  the  foundation.  Additional 
subsurface  investigation  maybe  needed  to  verify  removal  of  soft  insitu  soils 
and  a stability  analysis  of  the  levees  is  recommended. 

o.I.J  Operating  Records:  The  records  show  that  the  maximum  water  level 
at  the  spillway  of  the  flood  control  structure  was  IS. 7 feet  (gauge  height) 
during  the  August  28,  1971  flood,  which  had  a discharge  of  a, 110  cfs. 

0.1.4  Post-Const ruct ion  Changes:  There  is  no  indication  of  significant 
post-construction  changes  at  this  dam  since  1973.  However,  as  discussed 
before,  this  structure  is  part  of  a large  flood  control  project  that  has  not 
been  fully  developed  to  date. 

The  overall  Elizabeth  River  Basin  Flood  Control  Plan  will  consist  of  three 
detention  basins  (Salem  Pond,  Rt . 22,  and  Union)  and  the  protection  of  the 
river  banks  by  a concrete  lined  channel  from  Ursmo  Dam  to  koute  1,  with 
flood  wails  and  levees  from  Route  1 to  Arthur  Kill. 
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6.1.5  Seismic  Stability:  The  concrete  gravity  control  structure  and 
earth  levees  are  located  within  Zone  1 on  the  Algermissen  Seismic  Risk  Map 
of  the  United  States  (1969  edition).  The  visual  inspection  and  studies  of 
the  concrete  dam  described  herein  indicate  that  the  dam  apparently  has 
satisfactory  static  stability  conditions  and  that  conventional  safety  margins 
exist.  Therefore,  in  accordance  with  paragraph  3.6.4  of  Reference  1 of 
Appendix  G,  it  may  be  assumed  the  concrete  dam  presents  no  hazard  from  an 
earthquake.  As  far  as  the  earth  levees  are  concerned,  there  are  uncertainties 
with  respect  to  the  static  stability  of  the  dike  as  indicated  in  paragraph  6.1.2. 
Therefore,  in  accordance  with  paragraph  3.6.4  of  Reference  1 of  Appendix  G, 
assessments  should  be  considered  regarding  seismic  stability  based  on  the 
studies  outlined  in  paragraph  7.2-a.  of  this  report. 
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ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 
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The  assessment,  recommendations,  and  remedial  measures  contained  in  this 
Report  are  based  on  the  provisions  of  Appendix  H,  Conditions. 

7.1  DAM  ASSESSMENT 

7.1.1  Safety:  The  visual  inspection  of  the  Ursino  flood  control  and 
ancillary  concrete  structures  did  not  reveal  any  signs  of  distress  such  as 
structural  cracking,  base  movement,  abnormal  settlements,  seepage  or  erosion. 

It  is  concluded  that  the  concrete  structures  were  in  good  condition  at  the 
time  of  inspection.  However,  the  presence  of  weak  and  poor  foundation 
material  beneath  portions  of  the  earth  levees  as  described  in  paragraph  6.1.2 
indicates  that  a foundation  and  slope  stability  analysis  is  needed. 

7.1.2  Adequacy  of  Information:  The  outer  geometry  of  the  concrete 
gravity  control  structure  as  shown  in  the  1971  record  drawings  was  verified 
by  the  visual  inspection. 

7.1.3  Urgency:  No  urgent  and  drastic  studies  or  remedial  measures  are 
required  at  this  time. 

7.1.4  Necessity  for  Additional  Studies:  Additional  subsurface  information 
and  a foundation  and  slope  stability  analysis  for  critical  sections  of  the 
levees  are  needed. 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 

The  following  recommendations/remedial  measures  are  made  on  the  basis  of 
this  inspection: 

a.  The  Owner  should  retain  the  services  of  a qualified  consultant  to 
review  the  General  Design  Memorandum  and  to  determine  the  necessity  of 
performing  stability  analysis  on  the  basis  of  additional  subsurface 
investigation  for  the  earth  levees.  The  owner  should  have  this  study 
performed  in  the  near  future. 

b.  The  owner  should  establish  a semiannual  inspection  program  soon  to 
obtain  a record  of  conditions  at  the  concrete  gravity  control  structure. 

Such  a program  should  include  monitoring  of  seepage  during  the  flood  season, 
condition  of  concrete,  condition  of  drainage  structure  and  operating  facilities 
and  vandalistic  alteration  of  the  earth  levees  since  the  U.S.  Army  Corps  of 
Engineers,  New  York  District  inspects  the  entire  Elizabeth  River  Basin  Flood 
Control  Project  as  least  once  a year.  The  Owner  and  the  City  of  Elizabeth 
should  coordinate  inspections  to  avoid  duplication. 
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c.  Regular  maintenance  procedures,  including  grass-mowing  and 
tree-removing,  should  be  established  soon  throughout  the  detention  basin 
area.  This  should  precede  the  semiannual  inspection  work. 

d.  The  upstream  end  of  the  reinforced  concrete  flume  should  be 
protected  by  riprap  in  the  near  future  to  prevent  washing  out  of  soil  at 
that  point. 

e.  The  Trotters  Lane  Bridge  should  be  raised  in  the  future.  As  part 
of  the  downstream  flood  protection  plan,  this  bridge  is  slated  to  be  raised 
by  1981. 

f.  The  manholes  giving  access  to  the  drainage  structures  should  have 
the  weld  on  the  covers  removed,  and  heavy  duty  locks  should  be  installed  to 
provide  quick  access  to  the  sluice  gates. 
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CHECKLIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 


CHECKLIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA* 


DRAINAGE  AREA  CHARACTERISTICS:  16.9  square  miles,  densely  populated, 

3.8  miles  from  river  mouth 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  None 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  31.0  feet  (Top  of 

levee)  and  530  acre  ft. 

ELEVATION  MAXIMUM  DESIGN  POOL:  31.0  feet  (Top  of  levee) 

ELEVATION  TOP  OF  DAM:  22.3  feet  (top  of  concrete  control  structure) 

CREST:  Of  concrete  control  structure 

a.  Elevation  - 22.3  feet 

b.  Type  - Broad  - crested  weir  with  5-foot  drop  to  ogee 

c.  Width  - 7.75  feet 

d.  Length  - 104.5  feet 

e.  Location  Spillover  - Full  length  of  dam  (104.5  feet) 

f.  Number  and  Type  of  Gates  - None 

OUTLET  WORKS: 

a.  Type  - Concrete  flume,  43.5  feet  long 

b.  Location  - Left  side  of  control  structure 

c.  Entrance  inverts  - 12.0  feet 

d.  Exit  inverts  - 11.3  feet 

e.  Emergency  draindown  facilities  - None 

HYDROMETEOROLOGICAL  GAGES: 

a.  Type  - USGS  surface  water  elevation  gage 

b.  Location  - East  abutment  of  dam  and  flume 

c.  Records  - None 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Unknown 

*Summary  of  Engineering  Data  (In  accordance  with  Appendix  I of  Corps  of 
Engineers'  Recommended  Guidelines  for  Safety  Inspection  of  Dams). 


APPENDIX  C 


PHOTOGRAPHS 


LOOKING  DOWNSTREAM  AT  ELIZABETH  RIVER  AND  URSINO  DAM  WITH 
CONCRETE  CHANNEL  SECTION  AND  USGS  GAGING  STATION 


LEFT  CHANNEL  WALL  WITH 
SPALLING  AT  JOINT 


RETAINING  WALL  JOINT  WITH  SPALLING 
ALONG  STORM  WATER  FLUME 


LOOKING  UPSTREAM  ALONG  THE  ELIZABETH  RIVER 
WITH  DRAINAGE  STRUCTURE  NO.  76  AND  EAST  LEVEE 


THIS  PAGE  IS  BEST  QUALITY  PRACTICAL 

raoji  oupy  jrufaisHEu  ro  ddc  — - 


^SP^ISBEST^mmCXXCBU 

JJJOK  FUftHlSHHJ  TO  DOC  - 


C CTf  -T— «C.'Vf*,'\|'"*r\,  CT  C-'—AjS  r*  •**  £ •«*  • C303330333333C 

--- .\rj^^N-i\?r\cc<\.‘*tr?t  re-*?  


j',,''/j,ifJ,v\\\\'V-\rt\\>vs.sNscccccsccscrcccc5ccctcssrctc; 

30000©—  — — oocoo  33  oooo  3c\\\\i\\7  — T*/**"*  — 303330003330033  3000  3 3 3 0 333Ce00030£ 


roooooocoeooooooo ccccc 333 303 


r o — — <\;?  -%:  — o 3 3333  — 


,,»'\j-n.?:*~",,'C3.2.CC33©33333C0333: 

•e-rci  r-N.—— —oocoo  33  secure 


rocrsoocoooooo 


333300330033333333  rccccccrcc 


30300033  SO  300  30  00  30003000  30300003  0003  30  3 030  33003333  333C3C3333333333•: 
I I I < I I • I ( I I I I I ! I I I I I I • I I I I I I I • I I I I I I I I I I I I I I I I I • I I I I I I l I I I t t I • I I I I I I 


V 


ft 


f 


THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
EBOJI  COPY  PUKttlSHKU  10  DDC  - 


™is  PACE  is  BEST  QUALITY  PRACTICABLE 
PKUE  COPY  PURUISHKH  ro 


GILBERT  ASSOCIATES.  INC. 

CLICMT 

Cos 

ENGINEERS  AND  CONSULTANTS 

READING,  PA. 

**OJCCT 

oJ . J.  PA/A  IfJJrSCT/o/O S 

SVJTCM 

t /KS//O0  P AF)  . . 

CALCULATION  ro« 

HY  PA  to  it  GY 

hung  cast 


“T.T/jc 

catc  ?-/r- ?/ 


«CviC«C*  ./  . 

tD.  &/ 

OATC  3- i 5-78 


.,/))  pam/jag£- -HACH  _ . . ___ 

FA  O/A  US  cr  "jC!74  _ M7T£  ASsovACS-r  PAtH 

s*a  /jS\o.  jsass  p_.i/  ••  _.  1 

DK4//o/)  ff£  ._/)*£ j f s-s>U/it£  _si/LS-S 


s).JJ/o/T. Hr  DA  <;  SAfiAH..- 

I HAor 1.  FtO  u/£_A  10  . -So/SL/SP  SY_.  /u£u  JoA*  CoS 

! JUiT,^HYPAo  OAAPH  FoP  STP/OPA/P  UoJSc.T  F/J»P  - 

I • ' : 1 ; i i ' : ! ■ i : 


CAArH.  £? ADJUSTS?  £? 


u/.ro. 


-JO? 


flobtATSS  HSAS  ADJUSTS?  To  SAKS  TOTAL  JoivsS  --  / 

CovVCASHS  TO*  HAiu/tf  Arc  A of  !i.O  SJ  T»  //.  * SO. 


1 


THIS  PACE  IS  BEST  QUALITY  PRACTICABLE 
FROM  (XM-'Y  FURBISHED  TO  DDC 


THIS  PAGE  IS  BEST  QUALITY  PRACTICABU 
PBOM  COPY  PUKHISKED  TO  DDG - 


GILBERT  ASSOCIATES,  INC. 
engineers  and  consultants 

REAOING.  PA. 


CLI  IN  T 

. . c 


•NOJICT 

_A/.  J.. 


/ajs/>£c.  r/**'  -r 


CALCULATION  rO« 


HYOK  OLoCY 


/ Azw 


O NIC  IN  A T£  m. 

/Za./aX 

DATE  l/~  30  •?t 


OATC  /?"C*75 


THE  --  UfJtT  HYP  A*  SK  ASA-  of  r#S  /AfV/svS 

fASEj.  HAS  _ SEE /?  ...  A) SfJt/srs'P  ,7V  ..TA'f 

...  as  _**£•/}  _of ? . sc?.  n/tss_.  „ 

t Y—  .HiULTt  PL  f/A/  6 . -EACH  . . ''/a/TSAAfH- 

O A) /MATE  — 8Y  — K.  1 / / S-O-j.-TAS  -AAVO  _ of 

_.I >R.S)l*?ASE.-../)AEA* . 1 : 

r»!S- — UM/r  SAA/H  - /S-fcA  . A -3- Hat'S 

— Pt/AAT/P/O  —fff. . /ASClfTA  7>  Av  P ...  tv's  S' 

...'..EE CaH /‘SATES TP—A  ..  1-A"<'A...  C/aJ/T~  SEAM. 

.T///7__/J — Pa.fS S Y 77/<r__ /lET/PaP  _ .arTC/vEP 


tf- TA  Si  f _7- 1 _ Of.  HYPSjIoO/ 

_!_£  A 'Pic.  E Yj  J^tHc.EA^.A  /??..  /a  ?l  Hi'S... 

i : 1 ■ 1 i | : i I I 1 


S-_Ot?AY£i 


fOO/nSSAS. 


! ! <r  I 

J — \\oL 

4 — L/lL 


I I 

J _?<?_ 

irr__ 

Isiga 



_i L.i  ao 

ZfiAo. 

i 1 ■ 

_Z-?4p__ 


! i 

J3A.0 


L 

—77.1 


2o. 


/£C_ 



fra 

!/ A r^- 

— /?vJ7_ 

ZiAo 

J lasr  ■ 

? +/r-— 

-i-Jf/oJ.  _ 

3(oo.__ 

—J?SJSL__ 

—3J.gO— 
— i . J /74_i_ 
J7 //*___ 
? 7^*__ 


-l3f- — ! 

_/?-C. 


1 Ar?.- 

! 7 J-T__ 

.. — . 7-7/.T  „ 

_i L_Z  .2/*>  „ 

2 2aT 
! /J-LT 

J ! EAo— 

-1 — i 77i? :_ 

J — ! — 7.9 -C__ 
.J L/2o 


_4 __ 

.; ; o : 


GILBERT  ASSOCIATES,  INC. 

CLIENT 

<r*s 

CHCiNCCRi  anO  CONSULTANTS 

READING.  PA. 

^•OJCCT 

A>.  J.  PA/A 

///T/’S’cT/sjS  s . _ 

SYSTEM 

/ AKA  i/As/a>  a 

f 

CALCULATION  FOR 

/Vy p A ai  * S Y 

_.C  j) . /A* BA 3^  - SI/)*//*'/*.  .../AAc/S/A/iTSS/S 


//*1. -AffrAT  3J  - 


{t'PAxSV/  . - Z 2.  J__//s  C//£S ... 



T/0A> 2///S  >r 


THIS  PAGE  IS  BEST  QUALITY  PRACTICABU 
FROM  OOPY  FURBISHED  TO  DDC 


3*. 


/,  a, 

SAT*  ‘/-/f-?* 


'zr'teii 

OAT1  9’/5’78 


ACSUU  T5 


4 OSSEt 


_i — C-0.SS  £S_J/4*j£._  SSSA-  £ r T/ * at  fp  AT 1 

///IT/AL Let *__/.<?_  ./*£// 

— ! — c»AJ_rrAM7i_£9Ss AArSLA 

! 1 1 : : ; . . : j ! . • ■ 


'rt/sA  vj  oMs  ysss 


A?* /Jjr-V-JSjtSSJL-PSS r/  faAL  PS//PT—0  s 


.(/?)  AS A¥L*  “IMSrj^EtA—AU-  2 A 3 ST//-  A/  vfA 
DAAluA  C£_  $/)S/*j_At S/-/  2ABST/A _-_  AT.  />, 


i ia  nj 


THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
FRO*  COPY  FURBISHED  TO  DDC  


GILBERT  ASSOCIATES.  INC. 

CLICNT 

CoS 

ENGINEERS  ANO  CONSULTANTS 

READING,  PA. 

•NOJCCT 

V-  J.  pav\  vvsf£c.r/p/j  s 

fVSTCM 

LASS  i/Aj/a/c 

1 

CALCULATION  70* 

HY9AAUL1CS 

0»lC!NA*:fl  4 J. 

date  *-/.T-  ~?f 


«fVMTwC«..  ./ 

T>.  '/&:! 

3ATC  9-lS-JP 


MCSUUTS 


r J.-VY  PA  A^l ! CJ.  

, . 

s 

_ /)  AAT/vS  ^Cuj(P£ . //As  . *S£jJ  OSTA/VSP 
FA  art  . .A'Z’V..  Y/tX  C*>£-S*A  r. vs  SScT/sM  _ 

— AT—  TV£...  PA nsirs.  -APPY//SA  AATk/£  . . 

CVA  ftp  ._/)  JTcT/P"  -SSLP  k>  Zj/CJ/a/J  PA /A.  . 

SvP'CATEJ  ..TVAT  /TV  — SAcXmP TP  A S/Xtc/AP  . 

— Var.s/  /v//v  rA*/n  Y _ asasc  r. . tvs  Lpmtx/i 

TVS PAft TVS — PA/*.  TjTS  ..  VAT'*/  £ .-CmA</£ 

_/-SL_ J~Vpw  V _ a Mi  r. . . UT-  TV  _ S/St/AT/sP  2S.  o _ 

—AuP pi v/T tS—  £x  Tfa PSP V/PVSV 

AfJLt'VSS.-.t/S/A.  7Y?£ C'm'7XpI  £.-.  ifzCLM^L 

i i ' ! 1 . ' 


-j)-Tl  I>S_. ...  PVApm£1_  - Z -.  /**.  •}  .££ 

Jr..  S2£vAT/ap  _2?. 3. , . {? - /PPp  ...cap 

T. J4S"0  /f*T,  . IP-  Vz  Ifi _i 


AT  £~L  £7 At /pm  //.  P 7-3  03—cSS 

. \ ^ CM  ( 

C_z_  D Pa  If K * k 4,r)  T -7.  jCZ. ! 

1 | ! I ' ' i ; ; i i i i i i 


— j_C_ IS. — (//CA£AS/PS TP. 2£T—JT—£V'A<. 3.  PP 

— 1 St  A SIS /A  T/PM  s A£a  /£  . 2 7.J L_ 1 

i i j i ' i i I ’ | i : I , I ! ! ! I ! 


r/V-L  WAT  - l r ffl  4 . r ST  1 

-At: — Si-SPAT/sV 2/_j TpTAI-  <?tJ?.pp*  cs: 

A — L 4,=-.2tSa , LP..~-  .7 p*>p  -.2 P(ps.  V/4a 


i I 1 


. P?S/t  * ,7p*>p  - . 2 ftp s.  V/4p 


111 


THIS  PACE  IS  BEST  QUALITY  PRACTICABLE 
FROM  COPY  nnOHSHED  TO  DOC 


GILBERT  ASSOCIATES,  INC. 

ENGINEERS  AND  CONSULTANTS 
REAOING,  RA. 


C/AS/aS* 


CALCULATION  «ON 


F.  J.  PA  ft  /Fj/fcT/ssJS 


A/YpXA^/cs 


£.*  4/+a/ C/S4.S  Pf.7  /,jy  =■-  2.  9/  . 

; I 

o'ssxross'ft  of  zc/rs  z-  /=r 

-M/V/V  ✓V/'Y  f£f<SA 7/0/0  -CoCf  FSOoS  3/.  P_, 

zc^cs  . ^w/vf  rof/sp  f/jp  fcAJcr/oMf  /*s 

A ..  jxtfp  - cxsstsx  os/f  u/rv  sx&jr/y  - / FT. 

-C-~.  z.  7* 

• : ; i i 

; ‘ ’ • ; i 

— K scoffs  ..osrf/MSP  fsif  r/fjif 

- — . rj'f/A'jrp  ty.  . fsv  co  J'-Ft'P  . 

— ; — Zaz  7~tA  x<?l  a r;/ss  — s-i  fp  c.  ..  /CW  ✓*?  o.o  a r. 

— —£'X.£‘f4r/fAP-  /Z'f—.7~o--J.3.^r . 

L -_ . Stcwr/sF  a !._! ! : : ' 


ZFeAAP C- . -^.0urF<^0 to •-/)7~/o/o 


CZC's. 2-^,_  & 

*4.7..#'.' 


3 a -4--.//. 


Bovs jrisjs 


ONIC'NA?CN„  JJ 

/.  a ■ /w7 
czrc  <7-/r-7f 


Pr/tiJ 


f 


H 


i 


ms  PACE  IS  BEST  WAitn  praciicaMJ 

FftOI  OOFY  FUKJIISHSD  TO  DOO  


r>m  is  ski 

i.Kwnwsm’0®  - 


THIS  PAGE  IS  BEST  QUALITY FRACTICABUI 
FWGM  OOPY  FURttlSHEt)  TO  DDC  


THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 

rao*  copy  nwaisHED  to  doq  


GILBERT  ASSOCIATES,  INC. 

ENGINEERS  AKO  CONSULTANTS 
READING.  PA. 


HOJCCT 

aJ-  J 


CoS 


J-  DArt 


/vfffcT  /tvs 


...  VAf/FO 


p/fo  pa  s')  


CALCULATION  »0« 

H ypAaiaCY  / Fro  A.Aouic> 


_ TH£  fiSjvLrs  OF  TF£~-  C/rl  fvTSA . . ._  . 

-.  StnvkATHF  . OF  /o>F fiSi/Fi-oOo^SFT.  . A o' A 

AOvnF  S - : _ 


ICNICINA  TO*  - _J 
3a’C  / Z */“*  ?/ 


U.C. 

CATC 


ACSULTJ 


JOO 

..  D-C  <<^0  . '.  ._ 

3 So  00 

. 73. Z 

. Zo 

Cj  lio 

27. 

2.T. 

^ /?4<? 

Uo 

zi.z 

Do. 

. . //»j 

iffj  A 00 

30.  3 

L4  AC. 

' Uj  4-00  1 

!\j  300  . 

3/.  / 

*0  . 

/•f.  100 

}4.  /'O 

..  _ 31.  4 - 

...  _fC. 

J 1 
. JFj  <)00  . ■ 

)if  / 00 

7/.  / 

JV. 

rzj-zoo  . . 

/7  <70(7 

3/,  r 

: 1 ^ 1 ; 1 

-i FS A C.SMT /F)F. SSAA  o/A-T  

-i — offaj  ...rt.*r.Ts?  _ojL/__T/ys  -Fouo^/ys  aa ss 

-’ — FF!> To/S. SSACF*j  7- oF  _./o*F  -.l*oo//coy 

J OVFA  Tors  - - Ttfjr . _ 0SVOT F/t* 0-TSF_  F<><ooop  . _ 

J — -77/ ^BS_ j?  J__ /SAC.CF  7T_ : : : ' 

! 1 1 i ! i 1 i • , 1 i i i ; i 1 1 • 1 


V 


APPENDIX  E 


INSPECTION  REPORTS 


Microfilm  data  from  New  Jersey  Department  of  Environmental  Protection 
yielded  very  poor  copies  and  could  not  be  reproduced,. 

1.  An  inspection  report  of  the  Ursino  Dam  by  Robert  G.  Schaeffer,  P.E. 

Chief,  Engineering  Department  of  the  Union  County  Park  Commission  dated 
July  18,  1968  mentions  that  the  dam  (with  an  elevation  of  22.5  feet) 
was  overtopped  on  May  29,  1968  by  2.2  feet  of  water,  and  on 

March  7,  1967  by  4.9  feet  of  water. 

2.  John  N.  Brooks,  Hydraulic  Engineer  for  the  State  of  New  Jersey  makes 
mention  in  a report  dated  September  22,  1927  of  conversations  with 

Mr.  Radcliff,  Chemist  for  the  Elizabethtown  Water  Company.  Mr.  Radcliffe 
reported  that  in  the  past  summer  a flood  occurred  which  produced  a 
water  depth  of  3 feet  on  the  existing  spillway  (crest  elevation  22.53) 
with  the  blowoff  gates  wide  open  and  overtopped  the  west  embankment  at 
two  points.  The  bridge  below  the  dam  was  flooded.  John  Brooks 
calculated  a runoff  of  117  second  feet  per  square  mile.  (2977  cfs 
based  on  16.9  square  mile  drainage  basin.) 
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CRETACEOUS  R 

MAGOTHY  ANO  RARITAN  FORMATIONS 

DARK  LIGNITIC  SANO  ANO  CLAY.  CONTAINING 
SOME  GLAUCONITE  NEAR  THE  TOP  i.  MAGO  THY ) . 

OVERLYING  W I TH  SLIGHT  UNCONFORMITY 
VARIABLE  SANOS  ANO  CLAYS.  CHIEFLY  LIGHT 
COLOREO  (RARITAN). 

It 

TRIASSIC 
(NEWARK  GROUP) 

(BRUNSWICK  FORMATION) 

SOFT  REO  SHALE  W I TH  SANOSTONE  BEOS.  THE  ^ 

UTTER  MORE  ABUNOANT  TOWARD  THE  NORTHEAST: 
CONGLOMERATE  BEOS  ( TRC)  ALONG  NORTHWESTERN 
BORDER  WITH  QUARTZITE  OR  LIMESTONE  PEBBLES 
IN  REO  MATRIX. 

~ STOCKTON  FORMATION 

GRAY  FELOSPATHIC  SANOSTONE  (ARKOSE)  CONGLOMERATE 
ANO  REO  SHALE;  CONGLOMERATE  BEOS  i TRC)  ALONG 
NORTHWESTERN  BORDER  WITH  QUARTZITE  OR  LIMESTONE 
PEBBLES  IN  REO  MATRIX. 


TRIASSIC 
(NEWARK  GROUP) 

3ASAIT  FLOWS 

FINE-GRAINED  TRAP  RGCA  IN  EXTENSIVE  FLOWS, 
CHIEFLY  IN  THE  WATCNUNG  MOUNTAINS:  IN  PART 
VESICULAR 

DIABASE 

COARSE-GRAINED  TRAP  ROCK.  CHIEFLY  INTRUSIVE 
SHEETS  IN  THE  NEWARK  FORMAT  I CNS.  ALSO  OllES, 

« FEW  BASALTIC  (RBS). 

POST-OROOV I C I AN 
SERPENTINE 

FROM  HYORAT ION  OF  BASIC  IGNEOUS  ROCKS  .HOBOKEN 
ANO  STATEN  ISLANO'. 

SOURCE:  GEOLOGIC  MAR  OF  NEW 

JERSEY,  ATLAS  SHEET  JO 
1910  - hi: 
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APPENDIX  F - REGIONAL  GECLOGIC  MAP 
SHOWING  DAM  LOCATION 
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APPENDIX  H 


CONDITIONS 


This  Report  is  based  on  a visual  inspection  of  the  dam,  a review  of  available 
engineering  data,  and  a hydrologic  analysis  performed  during  a Phase  I 
investigation  as  set  forth  in  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  as  modified  by  the  contract  between  the  U.S.  Corps  of  Engineers  and 
Gilbert  Associates,  Inc.,  Contract  No.  DACW61-78-C-0114. 


The  foregoing  review,  inspection,  and  analysis  are  by  their  nature  limited 
in  scope.  It  is  possible  that  hazardous  conditions  exist  and  that  conditions 
exist  which  with  time  might  develop  into  safety  hazards  and  that  these 
conditions  are  not  detectable  by  means  of  the  aforesaid  review,  inspection, 
and  analysis.  Accordingly,  Gilbert  Associates,  Inc.  cannot  and  does  not 
warrant  or  represent  that  conditions  which  are  hazardous  do  not  exist,  or 
that  conditions  do  not  exist  which  with  time  might  develop  into  safety 
hazards . 


As  required  by  the  Corps  of  Engineers,  the  terms  "good",  "fair",  "poor", 
"condition"  have  been  used  in  this  Report  to  characterize  the  information 
obtained  from  the  aforesaid  review,  inspection,  and  analysis.  The  definitions 
of  these  terms  as  used  are: 


"good  condition" 


minor  studies  or  remedial  measures  are  required. 


"fair  condition" 


sizeable  studies  or  remedial  measures  are 
required  due  to  the  deficiencies  which  could 
be  hazardous  depending  on  conditions.  Immediate 
attention  is  required. 


"poor  condition" 


major  studies  or  remedial  measures  are  required 
due  to  deficiencies  which  could  be  hazardous 
depending  on  conditions.  Immediate  studies  or 
corrective  action  is  required. 


